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C H I L D H O O D  V A C C I N A T I O N  A N D  A U T I S M  
P e g g y  K .  B r i n k m a n ,  D V M ,  M P H  C a n d i d a t e  
I N T R O D U C T I O N  
A u t i s m  i s  a  d e v e l o p m e n t a l  d i s o r d e r  w h e r e  c h i l d r e n  h a v e  i s s u e s  w i t h  s o c i a l  i n t e r a c t i o n  
r a n g i n g  f r o m  m i l d  t o  d i s a b l i n g .  A u t i s m  i s  d i a g n o s e d  b y  c e r t a i n  b e h a v i o r s  i n c l u d i n g  
i n a b i l i t y  t o  m a k e  f r i e n d s  o r  s t a r t  a  c o n v e r s a t i o n ,  l a c k  o f  i m a g i n a t i v e  p l a y ,  o r  r e p e t i t i v e  
a c t i o n s  ( A u t i s m  F a c t  S h e e t ,  2 0 0 6 ) .  B e h a v i o r a l  p r o b l e m s  c a n  b e  m i l d  t o  s e v e r e  a n d  c a n  
b e  i m p u l s i v e  o r  o b s e s s i v e  b e h a v i o r s  ( T w e d e l l ,  2 0 0 8 ) .  T h e  W o r l d  H e a l t h  O r g a n i z a t i o n ' s  
I n t e r n a t i o n a l  C l a s s i f i c a t i o n  o f  D i s e a s e s ,  1 0
t h  
E d i t i o n  ( I C D - 1 0 )  p r o v i d e s  c r i t e r i a  t o  
d i a g n o s e  a u t i s m  ( P r i o r ,  2 0 0 3 ) .  
A u t i s m  h a s  b e c o m e  m o r e  p r e v a l e n t  i n  t h e  l a s t  s e v e r a l  y e a r s .  T h e  C D C  r e p o r t e d  a  
p r e v a l e n c e  o f  1  p e r  5 0 0  t o  a s  l o w  a s  1  p e r  1 6 6  c h i l d r e n .  T h e s e  v a l u e s  a r e  t a k e n  f r o m  
r e c e n t  s t u d i e s  d o n e  i n  m a n y  c o u n t r i e s .  I t  i s  f o u n d  a m o n g  a l l  r a c e s ,  e t h n i c i t i e s ,  a n d  
s o c i o e c o n o m i c  g r o u p s .  B o y s  a r e  f o u r  t i m e s  m o r e  l i k e l y  t h a n  g i r l s  t o  b e  a u t i s t i c  ( T w e d e l l ,  
2 0 0 8 ) .  T o d a y ,  t h i s  c o n d i t i o n  i s  c o n s i d e r e d  m o r e  o f t e n  d u e  t o  a n  i n c r e a s e  i n  p u b l i c  a n d  
p r o f e s s i o n a l  a w a r e n e s s .  T h e r e  a r e  m o r e  s e r v i c e s  a v a i l a b l e  t o  p a t i e n t s  w i t h  a u t i s m  s o  
t h e  d i a g n o s i s  i s  e a s i e r  t o  m a k e  i f  t h e  c h i l d  w i l l  r e c e i v e  n e e d e d  i n t e r v e n t i o n .  P u b l i c i t y  
o f  a u t i s m  t h r o u g h  t h e  m e d i a  h a s  a l s o  i n c r e a s e d  i t s  a w a r e n e s s  b y  t h e  p u b l i c  ( P r i o r ,  
2 0 0 3 ) .  C h a n g e s  i n  d i a g n o s t i c  c r i t e r i a  a n d  m o r e  i n f o r m e d  d i a g n o s t i c i a n s  c o u l d  a f f e c t  
t h e  p r e v a l e n c e  o f  a u t i s m  t o d a y .  A n  i n c r e a s e  i n  a u t i s m  m a y  e a s i l y  b e  e x p l a i n e d  b y  u n d e r -
d i a g n o s i s  i n  p r e v i o u s  d e c a d e s  ( T a y l o r ,  2 0 0 6 ) .  
T h e  c a u s e  o f  a u t i s m  i s  n o t  t o t a l l y  u n d e r s t o o d ,  b u t  h a d  b e e n  l i n k e d  t o  g e n e t i c s  a n d  
e n v i r o n m e n t  ( A u t i s m  F a c t  S h e e t ,  2 0 0 6 ) .  A  r e c e n t  s t u d y  s u g g e s t s  p r e n a t a l  e x p o s u r e  
t o  o r g a n o c h l o r i n e  p e s t i c i d e s  a s  a  p o s s i b l e  e n v i r o n m e n t a l  c a u s e  o f  a u t i s m  ( T w e d e l l ,  
2 0 0 8 ) .  A u t i s m  m o s t  l i k e l y  h a s  a  g e n e t i c  c o m p o n e n t  a s  m o n o z y g o u s  t w i n s  a r e  u s u a l l y  
c o n c o r d a n t  f o r  a u t i s m  a n d  a u t i s m  w i t h i n  a  f a m i l y  i s  l i k e l y .  A u t i s m  i s  a s s o c i a t e d  w i t h  
m a n y  m e d i c a l  c o n d i t i o n s  s o  t h e r e  i s  a  b i o l o g i c a l  c o m p o n e n t  ( T a y l o r ,  2 0 0 6 ) .  R e c e n t  
r e s e a r c h  s u g g e s t s  p r o b l e m  w i t h  s y n a p s e  s t r u c t u r e  a n d  f u n c t i o n  c a u s i n g  " b r a i n  u n d e r -
c o n n e c t i v i t y . "  M o t h e r s  o f  c h i l d r e n  w i t h  a u t i s m  m a y  h a v e  s p e c i f i c  s e r u m  a n t i b o d i e s  t h a t  
m a y  b e  l i n k e d  t o  t h e  d e v e l o p m e n t  o f  a u t i s m .  M a n y  i n t e r a c t i n g  g e n e s  a n d  e n v i r o n m e n t a l  
i n t e r a c t i o n s  l e a d  t o  a n  a u t i s t i c  p h e n o t y p e .  T h e r e  i s  n o  s i n g l e  c a u s e  f o r  a u t i s m  ( R a p i n  &  
T u c h m a n ,  2 0 0 8 ) .  
A u t i s m  d o e s  n o t  h a v e  a  c u r e ,  b u t  t h e r e  a r e  t h e r a p e u t i c  o p t i o n s  a n d  t h e  e a r l i e r  
t h e  t r e a t m e n t ,  t h e  b e t t e r  t h e  o u t c o m e .  T r e a t m e n t s  i n c l u d e  e d u c a t i o n a l  o r  b e h a v i o r a l  
i n t e r a c t i o n  t o  h e l p  c h i l d r e n  w i t h  s o c i a l  a n d  s p e e c h  d e v e l o p m e n t .  F a m i l y  c o u n s e l i n g  c a n  
b e  b e n e f i c i a l  a s  w e l l .  M e d i c a t i o n  i s  u s e d  t o  p r e v e n t  s e i z u r e s  a n d  a n t i - d e p r e s s a n t s  m a y  b e  
u s e d  i f  d e p r e s s i o n  o r  o b s e s s i v e  c o m p u l s i v e  d i s o r d e r s  a r e  p r e s e n t .  T h e r e  a r e  a l s o  m a n y  
c o n t r o v e r s i a l  t h e r a p i e s  t h a t  n e e d  f u r t h e r  s t u d y  t o  p r o v e  i f  t r u l y  h e l p f u l  ( A u t i s m  F a c t  
S h e e t ,  2 0 0 6 ) .  
H e a l t h y  P e o p l e  2 0 1 0  h a s  a  g o a l  o f 9 0  p e r c e n t  v a c c i n a t i o n  i n  c h i l d r e n .  B y  r e a c h i n g  
t h i s  g o a l ,  t h e  r i s k  o f  o u t b r e a k s  o f  m a n y  d i s e a s e s  w o u l d  b e  d e c r e a s e d .  B y  a g e  t w o ,  
c h i l d r e n  s h o u l d  r e c e i v e  u p  t o  2 4  i n j e c t i o n s  i n c l u d i n g  i m m u n i z a t i o n s  f o r  h e p a t i t i s  A  
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B r i n k m a n :  C h i l d h o o d  V a c c i n a t i o n  a n d  A u t i s m
P u b l i s h e d  b y  U N I  S c h o l a r W o r k s ,  2 0 0 9
and B, polio, influenza B, measles, mumps, rubella, pneumonia, meningitis, diphtheria, 
tetanus, and whooping cough. As many as 2.1 million children in the United States 
aren't receiving their vaccinations. Some of the non-vaccination is due to increased 
recommendations with little increase in funding (Thompson, 2007). A likely future 
cause for decreases in vaccination may be due to public perception of a supposed link 
between vaccination and autism. 
In March, 2008, parents of a girl in Georgia were ruled to be entitled to 
compensation because their daughter developed autistic symptoms after being vaccinated 
with childhood vaccines (Doheny, 2008). This ruling truly questions the necessity of 
vaccination for childhood diseases and puts the question in the mind of every parent 
as to if they should vaccinate their child or not. The purpose of this study is to review 
literature on the epidemiologic relationship between childhood vaccinations and the 
development of autism. 
BACKGROUND INFORMATION 
Many studies blame thimerosol as the cause of autism from vaccination. Thimerosol 
is a preservative to protect vaccines from bacterial or fungal contamination. Thimerosol 
contains ethyl mercury. Little thimerosol is used today in vaccines in the United States, 
but it is found in some influenza and hepatitis vaccines (Asif & Roberts, 2006). By age 
two, a child following the recommended schedule of vaccinations received 100 ug of 
ethyl mercury in 1990, 237.5 ug in 1999, and less than 40.2 ug in 2004 (Schechter & 
Grether, 2008). Environmental Protection Agency guidelines for mercury ingestion are 
applied to vaccination content, but the guidelines are set for methyl mercury and not 
ethyl mercury. Methyl mercury crosses the blood brain barrier and ethyl mercury does 
not (Asif & Roberts, 2006). Low dose prenatal exposure to methyl mercury is known 
to cause neuron-developmental problems and toxic levels of methyl mercury result 
in symptoms similar to autism (Madsen, et al., 2003). There is some question as to 
whether comparing the effects of methyl mercury to ethyl mercury is accurate. 
Measles, Mumps and Rubella (MMR) is a vaccine that is blamed for causing 
autism. Andrew Wakefield was the first to link MMR vaccination with autism. His study 
included twelve children that had autism along with inflammatory bowel syndrome 
roughly six days after vaccination with MMR (Taylor, 2006). Laboratory evidence in this 
study found measles virus in bowel biopsy samples. However, this study did not state 
if the measles was wild type or vaccine strain (DeStefano, et al., 2004) . This study was 
spread rapidly by the media and MMR vaccination declined because of it; epidemics of 
these three diseases have also occurred since this study. The study lacked controls and 
case validation . To make matters worse, many of the children were involved in lawsuits 
against the MMR vaccine company (Taylor, 2006) . Wakefield received funding to find a 
link between vaccination and autism to help their case. Soon after these findings, ten of 
the original authors of the study retracted their findings in light of Wakefield's research 
misconduct (Asif & Roberts, 2006). 
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R E V I E W  O F  L I T E R A T U R E  
T H I M E R O S O L  A N D  T H E  O C C U R R E N C E  O F  A U T I S M :  N E G A T I V E  E C O L O G I C  E V I D E N C E  F R O M  
D A N I S H  P O P U L A T I O N - B A S E D  D A T A  
T h i s  p o p u l a t i o n  b a s e d  c o h o r t  s t u d y  w a s  d o n e  i n  D e n m a r k .  T h e y  w e r e  l o o k i n g  
a t  c h i l d r e n  b e t w e e n  t w o  a n d  t e n  y e a r s  o l d  a n d  w e r e  c o m p a r i n g  a u t i s m  r a t e s  b e f o r e  
a n d  a f t e r  t h e  r e m o v a l  o f t h i m e r o s o l  f r o m  v a c c i n e s  t o  s e e  h o w  t h e  r a t e s  c o m p a r e .  
V a c c i n a t i o n  i s  f r e e  i n  D e n m a r k  w i t h  c o v e r a g e  a r o u n d  9 0  p e r c e n t .  T h e r e  w e r e  9 5 6  
c h i l d r e n  d i a g n o s e d  w i t h  a u t i s m  b e t w e e n  1 9 7 1  a n d  2 0 0 0 .  I n c i d e n c e  r a t e s  w e r e  c a l c u l a t e d  
b y  t a k i n g  t h e  n u m b e r  d i a g n o s e d  w i t h  a u t i s m  i n  a n  a g e  g r o u p  a n d  d i v i d e d  b y  t h e  t o t a l  
n u m b e r  o f  c h i l d r e n  i n  t h e  a g e  g r o u p  l i v i n g  i n  D e n m a r k  d u r i n g  t h a t  y e a r .  I n f o r m a t i o n  
w a s  t a k e n  f r o m  t h e  D a n i s h  P s y c h i a t r i c  C e n t r a l  R e s e a r c h  R e g i s t e r .  T h e  i n c i d e n c e  o f  
a u t i s m  w a s  s t a b l e  b e f o r e  1 9 9 0  a n d  i n c i d e n c e  i n c r e a s e d  a f t e r  1 9 9 1 .  T h i m e r o s o l  w a s  
r e m o v e d  f r o m  v a c c i n e s  i n  D e n m a r k  i n  1 9 9 2 .  T h e r e  w a s  n o  i n c r e a s e  d u r i n g  t h e  t i m e  
t h i m e r o s o l  w a s  u s e d  a n d  t h e r e  w a s  a n  i n c r e a s e  a f t e r  i t s  u s e  e n d e d ,  s o  t h i m e r o s o l  d o e s  
n o t  c a u s e  a u t i s m  ( M a d s e n ,  e t  a l . ,  2 0 0 3 ) .  
C o n f o u n d i n g  f a c t o r s  i n  t h i s  s t u d y  i n c l u d e  t h e  a s s u m p t i o n  t h a t  t h e  m a j o r i t y  o f  
c h i l d r e n  w e r e  v a c c i n a t e d ,  b u t  n o  d i r e c t  c o r r e l a t i o n  b e t w e e n  t h o s e  d i a g n o s e d  w i t h  
a u t i s m  a n d  t h e i r  v a c c i n a t i o n  s t a t u s .  T h e  a u t h o r s  s t a t e  t h a t  a t  t h e  l e v e l s  o f  t h i m e r o s o l  
u s e d  i n  D e n m a r k ,  n o  a s s o c i a t i o n  c a n  b e  m a d e ,  b u t  i f  h i g h e r  l e v e l s  w e r e  u s e d  t h e r e  m a y  
b e  a  c a u s e  f o r  d e v e l o p m e n t a l  d i s o r d e r .  T h e  a u t h o r s  s u g g e s t  t h a t  t h e  i n c r e a s e  i n  a u t i s m  
d i a g n o s i s  c o u l d  h a v e  b e e n  c a u s e d  b y  i n c r e a s e d  a t t e n t i o n  t o  t h e  s y n d r o m e  o r  a  c h a n g e  i n  
d i a g n o s t i c  c r i t e r i a  ( M a d s e n ,  e t  a l . ,  2 0 0 3 ) .  
A s S O C I A T I O N  B E 1 W E E N  T H I M E R O S A L - C O N T A I N I N G  V A C C I N E  A N D  A U T I S M  
T h i s  c o h o r t  s t u d y  i n c l u d e d  c h i l d r e n  b o r n  i n  D e n m a r k  f r o m  1 9 9 0 - 1 9 9 6 .  T h e  s a m p l e  
s i z e  w a s  4 6 7 , 4 5 0  c h i l d r e n .  T h e  h y p o t h e s i s  t e s t e d  i n  t h i s  s t u d y  w a s  a  c o m p a r i s o n  o f  
c h i l d r e n  v a c c i n a t e d  w i t h  a  t h i m e r o s o l  c o n t a i n i n g  w h o l e  c e l l  p e r t u s s i s  v a c c i n e  v e r s u s  
o n e  t h a t  d i d  n o t  c o n t a i n  t h i m e r o s o l  a n d  s u b s e q u e n t  d e v e l o p m e n t  o f  a u t i s m  o r  a u t i s m  
s p e c t r u m  d i s o r d e r  ( A S D ) .  F r o m  1 9 7 0  t o  1 9 9 2 ,  a  t h i m e r o s o l  p r e s e r v e d  w h o l e  c e l l  
p e r t u s s i s  v a c c i n e  w a s  u s e d  a n d  f r o m  1 9 9 2  t o  1 9 9 7 ,  a  w h o l e  c e l l  p e r t u s s i s  v a c c i n e  w i t h o u t  
t h i m e r o s o l  w a s  u s e d  ( H v i i d ,  e t  a l . ,  2 0 0 3 ) .  
U s i n g  t h e  D a n i s h  C i v i l  R e g i s t r a t i o n  S y s t e m ,  i n f o r m a t i o n  o n  v a c c i n a t i o n  a n d  
a u t i s m  o r  A S D  d i a g n o s i s  w a s  c o m p i l e d .  T h e  c h i l d ' s  i d e n t i f i c a t i o n  n u m b e r  w a s  u s e d  t o  
l i k e  v a c c i n a t i o n  i n f o r m a t i o n  a n d  a u t i s m  d i a g n o s i s  i n f o r m a t i o n .  D o s e s  o f  v a c c i n e  g i v e n  
b e f o r e  J u n e  1 9 9 2  w e r e  c o n s i d e r e d  t h i m e r o s o l  c o n t a i n i n g  a n d  a f t e r  J u n e  1 9 9 2  w e r e  
c o n s i d e r e d  t h i m e r o s o l  f r e e .  D i a g n o s i s  o f  a u t i s m  w a s  d e f i n e d  b y  t h e  I C D - 1 0 .  F o l l o w  u p  
b e g a n  a t  o n e  y e a r  o f  a g e  b e c a u s e  a u t i s m  i s  r a r e l y  d i a g n o s e d  b e f o r e  o n e  y e a r .  T h e r e  w e r e  
2 , 9 8 6 , 6 5 4  p e r s o n  y e a r s  o f  f o l l o w  u p  w i t h  4 4 0  c a s e s  o f  a u t i s m  a n d  7 8 7  c a s e s  o f  a u t i s m  
s p e c t r u m  d i s o r d e r .  F o l l o w  u p  o f  5 7 7 0  c h i l d r e n  w a s  e n d e d  d u e  t o  d e a t h ,  e m i g r a t i o n ,  
d i s a p p e a r a n c e  o r  o t h e r  d i s e a s e  ( H v i i d ,  e t  a l . ,  2 0 0 3 ) .  
A m o n g  t h o s e  r e c e i v i n g  a t  l e a s t  o n e  d o s e  o f  t h i m e r o s o l  c o n t a i n i n g  v a c c i n e  c o m p a r e d  
t o  t h e  t h i m e r o s o l  f r e e  g r o u p ,  t h e  r e l a t i v e  r i s k  f o r  a u t i s m  w a s  . 8 5  a n d  f o r  A S D  w a s  1 . 1 2 ,  
b u t  n e i t h e r  w a s  s t a t i s t i c a l l y  s i g n i f i c a n t .  T h e r e  w a s  a l s o  n o  e v i d e n c e  o f  a  d o s e  r e s p o n s e  
a s s o c i a t i o n  o f  e t h y l  m e r c u r y  t o  a u t i s m  s p e c t r u m  d i s o r d e r  ( H v i i d ,  e t  a l . ,  2 0 0 3 ) .  
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Confounders that were addressed include child's sex, place of birth, birth weight, 
five minute apgar score, gestational age, mother's age at child's birth, and mother's 
country of origin. Some doses after 1992 could have contained thimerosol. This was a 
prospective study so recall bias was eliminated. Vaccination histories should be complete 
as practitioners are reimbursed for vaccination so they would be more apt to send in 
appropriate paperwork (Hviid, et al., 2003). 
They found no dose-response relationship with ethyl mercury and autism. No 
evidence of association between thimerosol in vaccine and autism. The author discussed 
that ethyl mercury has a shorter half life than methyl mercury and that it is rapidly 
eliminated (Hviid, et al ., 2003). The vaccines were the same formulation with or 
without the thimerosol so that makes a valid comparison. 
AN EVALUATION OF THE EFFECTS OF THIMEROSOL ON NEURODEVELOPMENTAL 
DISORDERS REPORTED FOLLOWING DTP AND Hrn VACCINES IN COMPARISON TO DTPH 
VACCINE IN THE UNITED STATES 
This case control study's goal was to evaluate the relationship between thimerosol 
containing vaccines and autism in the US. This study states that thimerosol is still used 
in vaccine in the United States. At the time of this study, children received 237.5 ug 
of mercury by 18 months of age. If given three doses of influenza vaccine the amount 
was increased to 275ug. As the Center for Disease Control and Prevention (CDC) has 
increased childhood immunization requirements, the incidence of autism has increased 
(Geier & Geier, 2006). 
Vaccine Adverse Event Reporting System (VAERS) was used to compile data on 
developmental disorders following vaccination with diphtheria-tetanus-pertussis (DTP) 
vaccine versus diphtheria-tetanus-pertussis-Haemophilus influenzae type b (DTPH) 
vaccines. The use of a DTP vaccine adds 100 ug of mercury to the dose as Haemophil us 
influenzae type b (Hib) vaccine is given with DTP; it is not given additionally if DTPH 
is administered. The analysis included comparison of the two types of vaccine given 
in an age -matched population. The number of doses distributed of each vaccine was 
used to approximate the number of doses given and this number was used to calculate 
incidence rates. The events evaluated within the VAERS system included autism, mental 
retardation, speech disorders, thinking abnormalities, infantile spasm and ataxia. Events 
used as controls to evaluate accuracy in the VAERS system included conjunctivitis, 
encephalitis, urinary tract infection, and febrile seizures (Geier & Geier, 2006). 
The CDC Biological Surveillance Summaries were used to determine the number 
of doses distributed of each vaccine. DTP was administered to 3,571,475 children and 
DTPH was given to 33,084,460 children between 1994 and 1998. Both cohorts were 
similar in distribution, health status, and geographical dispersion. More adverse events of 
neuron-developmental disorders were reported following DTP vaccination than DTPH 
vaccination. The increased risk included all disorders but mental retardation (Geier & 
Geier, 2006) . 
Potential problems with using VAERS database include underreporting, errors 
in reporting, multiple exposures, multiple outcomes, or imprecise denominators. 
Limitations with the system should be similar between the two vaccination groups so is 
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n o t  a  p r o b l e m  a c c o r d i n g  t o  t h e  a u t h o r .  T h e r e  i s  n o t  a  " t h i m e r o s o l  f r e e  c o n t r o l "  g r o u p  
t o  c o m p a r e  t o .  A l s o ,  o t h e r  s o u r c e s  o f  m e r c u r y  c o u l d  b e  s i g n i f i c a n t ,  b u t  t h e  a u t h o r s  
f e e l  t h a t  t h e  a m o u n t  o f  a d d i t i o n a l  m e r c u r y  e x p o s u r e  w o u l d  b e  s i m i l a r  b e t w e e n  t h e  t w o  
g r o u p s  ( G e i e r  &  G e i e r ,  2 0 0 6 ) .  
T h i s  s t u d y  b r i n g s  u p  s o m e  g o o d  p o i n t s .  T h e r e  a r e  a  l o t  o f  v a r i a b l e s  t h a t  a r e  
a s s u m e d  t o  b e  s i m i l a r  b e t w e e n  t h e  t w o  g r o u p s .  T h e  l a c k  o f  a  t h i m e r o s o l  f r e e  g r o u p  i s  
u n f o r t u n a t e ,  b u t  t h e r e  i s  p r o b a b l y  n o t  a n y  w a y  a r o u n d  t h a t .  F i n a l l y ,  t h e y  o n l y  t a l k  a b o u t  
m e r c u r y ,  b u t  o t h e r  s t u d i e s  h a v e  p o i n t e d  o u t  t h e  d i f f e r e n c e  b e t w e e n  e t h y l  a n d  m e t h y l  
m e r c u r y ;  t h e  d i f f e r e n c e  s h o u l d  p r o b a b l y  b e  a d d r e s s e d  i n  t h i s  s t u d y .  
C O N T I N U I N G  I N C R E A S E S  I N  A U T I S M  R E P O R T E D  T O  C A L I F O R N I A ' S  D E V E L O P M E N T A L  
S E R V I C E S  S Y S T E M  
T h i s  c o h o r t  s t u d y  l o o k e d  a t  p r e v a l e n c e  r a t e s  o f  a u t i s m  a s  r e p o r t e d  t o  t h e  C a l i f o r n i a  
D e v e l o p m e n t a l  S e r v i c e s  S y s t e m  ( D D S )  i n  c o m p a r i s o n  t o  d e c r e a s i n g  l e v e l s  o f t h i m e r o s o l  
i n  c h i l d h o o d  v a c c i n e s .  D a t a  w a s  o b t a i n e d  f r o m  t h e  c l i e n t  d e v e l o p m e n t a l  e v a l u a t i o n  
r e p o r t s  t h a t  a r e  m a i n t a i n e d  b y  t h e  D D S .  P r e v a l e n c e  w a s  c a l c u l a t e d  b y  n u m b e r  o f  
a u t i s t i c  c a s e s  r e p o r t e d  t o  t h e  D D S  b y  b i r t h  y e a r  d i v i d e d  b y  t h e  n u m b e r  o f  l i v e  b i r t h s  
i n  C a l i f o r n i a  f o r  t h a t  c a l e n d a r  y e a r .  P r e v a l e n c e  w a s  a l s o  c a l c u l a t e d  f o r  t h e  a g e  g r o u p  o f  
t h r e e  t o  f i v e  y e a r  o l d s  b y  t h e  n u m b e r  o f  a u t i s t i c  c a s e s  r e p o r t  t o  t h e  D D S  f o r  t h e  a g e  
g r o u p  d i v i d e d  b y  t h e  n u m b e r  o f l i v e  b i r t h s  i n  t h e  c o h o r t ,  o r  b y  t h e  n u m b e r  o f  t h r e e  t o  
f i v e  y e a r  o l d s  l i v i n g  i n  C a l i f o r n i a  f o r  t h e  t i m e  p e r i o d .  T h i m e r o s o l  e x p o s u r e  w a s  a s s u m e d  
i n  t h e  t h r e e  t o  f i v e  y e a r  o l d s  t o  b e  l e s s  a f t e r  2 0 0 4  a n d  h i g h e r  f r o m  1 9 9 5 - 2 0 0 3 .  T h e  
t h r e e  t o  f i v e  y e a r  a g e  g r o u p  w a s  c o n c e n t r a t e d  o n  b e c a u s e  c h i l d r e n  a r e  s e l d o m  r e p o r t e d  
t o  t h e  D D S  b e f o r e  t h r e e  y e a r s  o f  a g e  ( S c h e c h t e r  &  G r e t h e r ,  2 0 0 8 ) .  
P r e v a l e n c e  i n  t h r e e  y e a r  o l d s  w a s  c a l c u l a t e d  t o  b e  . 3  p e r  1 0 0 0  b i r t h s  i n  1 9 9 3  a n d  
1 . 3  p e r  1 0 0 0  b i r t h s  i n  2 0 0 3 .  T h e  p r e v a l e n c e  i n  t h r e e  t o  f i v e  y e a r  o l d s  h a s  i n c r e a s e d  s i n c e  
1 9 9 9  w h e n  t h i m e r o s o l  e x p o s u r e  b e g a n  t o  d e c r e a s e .  T h e  a u t h o r s  c o n c l u d e d  t h a t  a u t i s m  
c o n t i n u e d  t o  i n c r e a s e  w i t h  d e c r e a s i n g  e x p o s u r e  t o  t h i m e r o s o l  ( S c h e c h t e r  &  G r e t h e r ,  
2 0 0 8 ) .  
C o n f o u n d i n g  v a r i a b l e s  i n  t h i s  s t u d y  i n c l u d e  a  p o s s i b i l i t y  o f  s u b s t i t u t i o n  o f  d i a g n o s i s  
i n  o b t a i n i n g  d a t a  f r o m  t h e  D D S  r e p o r t s .  N o  a c t u a l  d a t a  w a s  c o l l e c t e d  o n  t h i m e r o s o l  
e x p o s u r e ,  i t  i s  a s s u m e d  b y  a g e  o f  c h i l d  a t  t i m e  o f  v a c c i n a t i o n .  A l s o ,  o t h e r  s o u r c e s  o f  
m e r c u r y  a r e  n o t  c o n s i d e r e d  ( S c h e c h t e r  &  G r e t h e r ,  2 0 0 8 ) .  
A G E  A T  F I R S T  M E A S L E S - M U M P S - R U B E L L A  V A C C I N A T I O N  I N  C H I L D R E N  W I T H  A U T I S M  A N D  
S C H O O L - M A T C H E D  C O N T R O L  S U B J E C T S :  A  P O P U L A T I O N - B A S E D  S T U D Y  I N  M E T R O P O L I T A N  
A T L A N T A  
T h i s  i s  a  c a s e  c o n t r o l  s t u d y  w i t h  6 2 4  c a s e s  a n d  1 8 2 4  c o n t r o l s .  T h e y  c o m p a r e d  t h e  
a g e  a t  f i r s t  M M R  v a c c i n a t i o n  b e t w e e n  n o r m a l  a n d  a u t i s t i c  c h i l d r e n .  T h e  h y p o t h e s i s  
t e s t e d  b y  t h i s  s t u d y  w a s  t h a t  i f  M M R  v a c c i n a t i o n  i n c r e a s e d  a u t i s m  a n d  t h a t  a u t i s m  
d e v e l o p s  b e f o r e  2 4  m o n t h s  o f  a g e ,  t h e n  v a c c i n a t i o n  a t  a  y o u n g e r  a g e  s h o u l d  c a u s e  a n  
i n c r e a s e  i n  t h e  r i s k  o f  d e v e l o p i n g  a u t i s m .  T h e y  f o u n d  t h a t  t h e  o v e r a l l  d i s t r i b u t i o n  o f  a g e  
a t  f i r s t  M M R  v a c c i n a t i o n  w a s  s i m i l a r  f o r  c a s e  a n d  c o n t r o l  c h i l d r e n  w i t h  m o s t  b e t w e e n  
1 2 - 1 7  m o n t h s  o f  a g e  ( 7 0 . 5 %  o f  c a s e s ,  6 7  . 5  %  o f  c o n t r o l s ) .  V a c c i n a t i o n  b e f o r e  3 6  m o n t h s  
o f  a g e  w a s  m o s t  c o m m o n  i n  c a s e  c h i l d r e n  ( D e S t e f a n o ,  e t  a l . ,  2 0 0 4 ) .  
7 6  I n t e r n a t i o n a l  J o u r n a l  o f  G l o b a l  H e a l t h  a n d  H e a l t h  D i s p a r i t i e s  
5
B r i n k m a n :  C h i l d h o o d  V a c c i n a t i o n  a n d  A u t i s m
P u b l i s h e d  b y  U N I  S c h o l a r W o r k s ,  2 0 0 9
Confounding factors of this study include the fact that date of onset of autism is not 
always clear. The time of diagnosis may not truly reflect the time the syndrome began. 
The controls were vaccinated; there was not a non-vaccinated control group. Vaccination 
records for only two-thirds were analyzed due to children moving or changing schools. 
Special education for case children may have required additional MMR vaccination 
compared to control children (DeStefano, et al., 2004). 
Strengths of the study include that a panel of experts reviewed the cases to confirm 
diagnosis of autism. Vaccination history was from standard forms, so there is no recall 
bias. Behavioral records were used to evaluate demographic and birth characteristics to 
control for potential confounding variables (DeStefano, et al., 2004). The hypothesis 
tested by this study only makes sense; it was a more specific hypothesis to be tested than 
most of the other studies. 
A POPULATION-BASED STUDY OF MEASLES, MUMPS, AND RUBELLA VACCINATION AND 
AUTISM 
This study was a retrospective cohort study of all children born in Denmark between 
1991 and 1998. Of537,303 children, 440,655 received MMR vaccine. There were 
316 diagnosed with autism and 422 diagnosed with other autism spectrum disorders. 
The hypothesis tested was whether MMR vaccination causes autism or not. Data was 
obtained from the Danish Civil Registration System and five other national registries 
(Madsen, et al., 2002). 
The MMR vaccinated groups were divided by age at vaccination, interval since 
vaccination, and calendar period of vaccination. There was follow up of 1,647,504 
person years for those vaccinated and 482,360 person years of follow up for those non-
vaccinated. Those diagnosed with Autism or ASD were removed from follow up at time 
of diagnosis (Madsen, et al., 2002). 
The study concluded that there is no increased risk of autism or ASD among those 
vaccinated versus those not vaccinated. There also was no association between autism 
and age at vaccination, interval between vaccination, and calendar period of vaccination. 
There are three arguments to support the conclusions: the risk of autism is similar in 
vaccinated versus non-vaccinated, there was no clustering of cases at a time point after 
vaccination, and this was a nationwide study with complete follow up (Madsen, et al., 
2002 ). 
Confounding variables that were adjusted for include age, sex, calendar period, 
socioeconomic status, mother's educational level, gestational age, and birth weight. 
Information was collected prospectively so limited recall bias. Data on vaccination was 
collected independently of data on autism diagnosis (Madsen, et al., 2002). Adjustments 
were made for many confounding variables in this study and the author's arguments to 
support their conclusions are plausible. 
AN EPIDEMIOLOGICAL STUDY ON JAPANESE AUTISM CONCERNING ROUTINE CHILDHOOD 
IMMUNIZATION HISTORY 
This is a case control study of children with autism in Japan. It tests the hypothesis 
that MMR vaccination causes autism. The Tokyo Metropolitan Umegoaka Hospital 
works with 130 school age autism patients. Consent was given and records were 
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a n a l y z e d  f o r  t h i s  s t u d y .  T h e  r e c o r d s  w e r e  a n a l y z e d  f o r  b i r t h  y e a r ,  a g e s  o f  i n i t i a l  
s y m p t o m s ,  a g e  a t  d i a g n o s i s ,  a n d  f a m i l y  h i s t o r y  o f  A S D .  V a c c i n a t i o n  r e c o r d s  l i s t e d  
v a c c i n a t i o n  d a t e s ,  t y p e ,  l o t  n u m b e r ,  p r o v i d e r ' s  n a m e ,  a n d  a d v e r s e  e v e n t s .  I f  v a c c i n a t i o n  
o c c u r r e d  a f t e r  d i a g n o s i s ,  t h e s e  w e r e  c o n s i d e r e d  a s  n o n - v a c c i n a t e d .  T h e  c o n t r o l  g r o u p  
w a s  c h o s e n  f r o m  1 7 0 0  c h i l d r e n  b o r n  i n  t h e  s a m e  b i r t h  y e a r  c o h o r t  a n d  u s i n g  o n e  o f  t w o  
p e d i a t r i c  c l i n i c s  i n  T o k y o .  T h e r e  w e r e  2 1  c a s e s  e n r o l l e d  i n  t h e  s t u d y  ( T a k a h a s h i ,  e t  a l . ,  
2 0 0 3 ) .  
O d d s  r a t i o s  w e r e  c a l c u l a t e d  f o r  i n c r e a s e d  r i s k  o f  t h e  c a s e  g r o u p  f o r  t h e  f o l l o w i n g  
v a c c i n a t i o n s :  m o n o v a l e n t  m e a s l e s ,  m o n o v a l e n t  m u m p s ,  m o n o v a l e n t  r u b e l l a ,  n o n -
m u m p s ,  a n d  n o n - r u b e l l a .  T h e  e n t i r e  c o n t r o l  g r o u p  r e c e i v e d  e i t h e r  M M R  o r  m o n o v a l e n t  
m e a s l e s  v a c c i n e  s o  a n d  o d d s  r a t i o s  f o r  n o n - m e a s l e s  a n t i g e n  c o u l d  n o t  b e  c a l c u l a t e d .  
S t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e d  o d d s  r a t i o s  t o  d e v e l o p m e n t  o f  A S D  w e r e  f o u n d  w i t h  
m e a s l e s ,  n o n - m u m p s ,  a n d  n o n - r u b e l l a  v a c c i n a t i o n s .  T h e  a u t h o r s  c o n c l u d e d  t h a t  t h e r e  
w a s  n o t  a  h a r m f u l  c a u s a l  a s s o c i a t i o n  w i t h  M M R  a n d  o t h e r  v a c c i n a t i o n s  i n  J a p a n e s e  
c h i l d r e n  w i t h  A S D  ( T a k a h a s h i ,  e t  a l . ,  2 0 0 3 ) .  
T h e  a u t h o r  s t a t e s  t h a t  t h e  r e s u l t s  o f  t h e  s t u d y  m a y  b e  e x a g g e r a t e d  d u e  t o  t h e  s m a l l  
s a m p l e  s i z e .  O t h e r  c o n f o u n d i n g  v a r i a b l e  i n c l u d e  t h a t  p a r e n t s  o f  c a s e s  w a n t e d  m i n i m u m  
v a c c i n a t i o n ,  b u t  p a r e n t s  o f  c o n t r o l s  o f t e n  w a n t e d  m a x i m u m  v a c c i n a t i o n .  M a n y  i n f a n t s  
g e t  m e a s l e s  b e f o r e  t h e y  a r e  o n e  i n  T o k y o ,  s o  t h e  v a c c i n a t i o n  r a t e  i s  l o w e r  f o r  m e a s l e s  i n  
T o k y o ;  c o m p a r i s o n  w i t h  t h i s  r a t e  m a y  b e  i n a c c u r a t e .  A  c a u s a l  a s s o c i a t i o n  i s  d e p e n d e n t  
o n  t i m i n g  o f  v a c c i n a t i o n  a n d  o n s e t  o f  d i s e a s e ,  h o w e v e r ,  a u t i s m  " t i m e  o f  o n s e t "  i s  o f t e n  
h a r d  t o  d e t e r m i n e  ( T a k a h a s h i ,  e t  a l . ,  2 0 0 3 ) .  
A s  t h e  a u t h o r  p o i n t s  o u t ,  t h i s  w o u l d  b e  a  b e t t e r  s t u d y  i f  t h e  s a m p l e  s i z e  w a s  l a r g e r .  
T h i s  s t u d y  w a s  s o m e w h a t  c o n f u s i n g  b e c a u s e  t h e  o d d s  r a t i o s  s h o w  a n  i n c r e a s e d  r i s k ,  b u t  
t h e  a u t h o r  c o n c l u d e s  n o  c a u s a l  a s s o c i a t i o n .  I t  i s  a s s u m e d  t h a t  t h e  d a t a  i s  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  
C O N C L U S I O N  
I n  c h o o s i n g  t h i s  t o p i c ,  I  w a s  v e r y  s u r e  t h a t  c h i l d h o o d  v a c c i n a t i o n s  d i d  n o t  c a u s e  
a u t i s m .  I n  r e a d i n g  t h e  s t u d i e s  a n d  o t h e r  i n f o r m a t i o n  a b o u t  a u t i s m  a n d  w h y  i t  i s  t h o u g h t  
t h a t  v a c c i n a t i o n  c a u s e s  a u t i s m ,  m y  o p i n i o n  w a v e r e d  a t  t i m e s .  T h e  s t u d i e s  p r e s e n t e d  i n  
t h i s  p a p e r  d i s c u s s  w h e t h e r  a u t i s m  i s  c a u s e d  b y  t h e  v a c c i n e  p r e s e r v a t i v e  t h i m e r o s o l  o r  
b y  t h e  M M R  v a c c i n e .  T h r e e  o f  t h e  f o u r  s t u d i e s  i n v o l v i n g  t h i m e r o s o l  c o n c l u d e d  t h a t  
i t  d i d  n o t  c a u s e  a u t i s m .  A s  t h i m e r o s o l  l e v e l s  w e r e  d e c r e a s e d  i n  t h e  v a c c i n e ,  t h e r e  w a s  
a n  i n c r e a s e  i n  c a s e s  o f  a u t i s m .  T h e  s t u d y  t h a t  s u p p o r t s  t h a t  t h i m e r o s o l  c a u s e s  a u t i s m  
c o m p a r e d  t h e  d o s e  o f  m e r c u r y  g i v e n  i f  o n e  v a c c i n a t i o n  w a s  g i v e n  o r  i f  t w o  v a c c i n a t i o n s  
w e r e  g i v e n  t o  c o v e r  t h e  r e c o m m e n d e d  a n t i g e n s .  M u c h  o f  t h e  d i s c u s s i o n  o f  t h i s  s t u d y  
w a s  s p e n t  d e f e n d i n g  w h y  t h e i r  s t u d y  w a s  a c c u r a t e .  T h e  t h r e e  s t u d i e s  c o n c e r n i n g  M M R  
v a c c i n a t i o n  a s  a  c a u s e  o f  a u t i s m  a l l  c o n c l u d e d  t h a t  M M R  v a c c i n a t i o n  d i d  n o t  i n c r e a s e  
t h e  i n c i d e n c e  o f  a u t i s m .  T h e r e  a r e  m a n y  t h e o r i e s  o f  g e n e t i c  b a s e d  c a u s e s  o f  a u t i s m  o r  
g e n e t i c s  t o g e t h e r  w i t h  e n v i r o n m e n t ;  i t  w i l l  b e  i n t e r e s t i n g  t o  s e e  t h e  r e s u l t s  o f  f u t u r e  
t e s t i n g  o f  t h e s e  t h e o r i e s .  B a s e d  o n  w h a t  w a s  l e a r n e d  t h r o u g h  w r i t i n g  t h i s  p a p e r ,  I  h a v e  
t o  a g r e e  w i t h  t h e  c u r r e n t  m e d i c a l  c o m m u n i t y ' s  o p i n i o n ;  v a c c i n a t i o n  d o e s  n o t  c a u s e  
a u t i s m .  
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